Introduction: Educational disparities research is less common in developing countries. We evaluate whether educational gradients of disability onset exist in Mexico across groups (birth cohort and sex) and whether the association is unexplained or indirect via health (health behaviors, chronic conditions, and self-rated health) or economic (income, wealth, and health insurance) pathways. Method: Data come from the Mexican Health & Aging study. Activities of daily living are reported in 2001, 2003, and 2012 by respondents and spouses aged 50þ (N ¼ 9,560). Groups are analyzed using logistic regression to test education-disability onset associations. Results: Significant education-ADL onset associations were observed across groups, and much of these associations were direct (unexplained by pathways). Indirect effects operated primarily through the health pathway. Discussion: Those with less education were disadvantaged in terms of disability across birth cohorts and sex. Unexplained effects of education may suggest unobserved mediators or differential returns to resources by educational level.
Introduction
Research in the United States and other developed countries has consistently found relationships between socioeconomic status (SES) and health (Braveman, Egerter, & Williams, 2011) . Indeed, SES is argued to be a fundamental cause of disease (Phelan, Link, Diez-Roux, Kawachi, & Levin, 2004) . Lamentably, research on the SES-health relationship has not been as common in developing countries, most likely due to a lack of data to support analyses in many developing countries. Research that has focused on these environments has found conflicting results with not all developing countries exhibiting SES-health gradients (Smith & Goldman, 2007) . The necessity of research on SES-health relationships in developing countries is clear for several reasons. First, many developing countries are experiencing rapid aging (Shrestha, 2000) with scarce or lacking institutional support for the elderly (Wong & Palloni, 2009 ). The sheer numbers of older adults will represent a great challenge as more developing countries will grapple with the need to provide health care and old-age financial support. Additionally, current elderly populations in many developing countries have survived periods with higher burdens of infectious disease while chronic conditions are becoming more important causes of mortality (Shrestha, 2000) . Older populations in developed countries may have faced higher burdens of infectious disease than older populations in developed countries. There are also important differences in SES-health relationships in countries at different levels of development (Riosmena & Dennis, 2012) . Finally, developing countries may differ substantially from developed countries in terms of relative SES and education (Glewwe, Kremer, & Welch, 2006) . For these reasons, developing countries must be researched from an independent lens. That is, SES-health relationships cannot be generalized from developed to developing societies or even across developing nations, as individual countries present unique political, cultural, and economic contexts. Understanding socioeconomic disparities, lifestyle risk factors throughout the life course and disability processes in developing countries that are experiencing rapid aging is a vital step toward improving population health in these contexts. We evaluate whether educational gradients in disability onset exist across birth cohorts and sex in Mexico and analyze the pathways through which education impacts disability onset.
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Research on Aging 38 (3) constructs. Research has found differences in how individual facets of SES are related to stages of disease. For example, multiple studies have found education to predict the onset of functional limitations, while income predicts the progression of functional limitation in the United States (Herd, Goesling, & House, 2007; Zimmer & House, 2003) . This same framework has been applied to other developed countries including the United Kingdom (Grundy & Glaser, 2000) . We aim to test the merit of this framework in the unique case of Mexico, a developing country experiencing large demographic changes. Mexico presents an interesting case, as substantial demographic changes have taken place over the previous century, including rising noncommunicable disease mortality (Rivera et al., 2002) , rapid population aging (Zúñiga & Vega, 2004) , urbanization (Garza, 1999) as well as increases in education across sex and rural/urban areas (Wong & Palloni, 2009) . While Mexico is similar to other developing countries in these ways, the unique political, social, historical, and cultural context of Mexico and other developing countries prevent generalization of results across countries. Additionally, given demographic changes in Mexico, researchers must study birth cohorts separately, as different birth cohorts have aged in distinct contexts and endured disparate living conditions. Therefore, we cannot assume that relationships will be constant across subsequent birth cohorts. Also, women in Mexico have had relatively low participation in the formal labor sector compared to other countries (Jaumotte, 2003) such that older women in Mexico may not see the same economic benefits to their education that men do. Additionally, Mexico has a history of strong gender roles with much social and economic power in the hands of males (Stern, 1997) . Such a history may suggest that the social and economic experiences of women may be different from that of men. For this reason, we choose to separate our analyses by birth cohort and sex.
Theoretical Framework and Aims
While much research has examined education-health gradients, other research aims to delineate the pathways through which individuals become disabled. We consider two major pathways. The first is through health pathways (health behaviors, self-rated health, and chronic conditions). Through the disablement process (Verbrugge & Jette, 1994) , lower education may impact disability onset through an increased risk of certain pathologies such as heart conditions and diabetes as a result of poorer health behaviors and lacking health knowledge (Braveman et al., 2011) . The second is through economic pathways (Duncan, Daly, McDonough, & Williams, 2002; Pollack et al., 2007) including income, wealth, and health insurance, which may
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Research on Aging 38 (3) influence the onset and progression of disability. The pathway is then: Low education may predict low income, which restricts one's access to favorable residence and health care. Additionally, those with higher income may be able to afford treatment for chronic conditions and manage diseases more effectively to prevent complications. Finally, wealth may provide people with a resource to draw from in the case of a health problem such as a stroke and may give individuals greater ability to shift careers if they face physically demanding jobs that increase disability risk. We anticipate that economic mechanisms will influence health even after accounting for health variables because income and wealth will impact how one is able to counteract health problems (Zimmer & House, 2003) .
The study of education and disability onset in late life requires the use of a life-course framework, which acknowledges the patterning of events throughout the life course. We frame our theory through a chain-of-risk model (Kuh & Ben-Shlomo, 2004) and argue that education can predict late life disability onset directly and indirectly through (a) health behaviors, self-rated health, and chronic conditions and (b) income, wealth, and health insurance. The aims of this analysis are (1) to determine whether educational gradients in disability onset are present across birth cohorts and sex among older Mexicans and (2) to determine to what extent the education-disability onset association is mediated by health behaviors, self-rated health, and chronic conditions or income, wealth, and health insurance across birth cohorts and sex among older Mexicans. Because this analysis is focused on late-life disability onset, the analytic sample includes respondents and spouses (age 50þ at baseline) who were free of activities of daily living (ADLs) disability in 2001 and were interviewed at least once after baseline. Respondents with missing covariates were also eliminated from the analysis, making a final sample size of 9,560. As the analytic sample is slightly younger (1 year difference in mean ages), slightly more female (1.6% difference in percent female), and reports slightly better self-rated health than the full sample, we tested a two-step Heckman probit model with sample selection (Heckman, 1979) and obtained similar results. For this reason we present the results of the standard logistic regressions.
Research Design
The sample is divided into two birth cohorts by splitting the sample at the median birth year to create similar sample sizes across birth cohorts. Birth cohorts are 50-59 or 60þ at baseline. This approach is also supported by significant cohort-education interactions. While we split our sample into birth cohorts as respondents aged in different contexts, we cannot distinguish age versus cohort effects. Parameter estimates across cohorts may differ due to differences in the relationships between variables across age-groups or cohorts. However, we feel that this approach is preferred as large changes in the previous century in Mexico prevent the assumption that results will be similar across birth cohorts.
We will include demographic, health, and economic covariates in our analyses. Demographic covariates will be used as control variables, while health and economic variables will be used to test health and economic pathways. Demographic variables come from baseline and include age, sex, marital status, education, and whether the respondent lived in a rural or urban area. Marital status is categorized as married, widowed, or other (divorced, separated, or never married). Education is categorized according to years of formal education as no education: 0 years, incomplete elementary education: 1-5 years, elementary education: 6 years, and beyond elementary education: 7þ years. Rural/urban is operationalized as whether the respondent lived in a more (community size larger than 100,000 persons) or less urban area (less than 100,000 persons).
Health behavior covariates include smoking and binge drinking. Smoking is categorized as never/former/current smoker. Binge drinking is based on selfreported binge drinking in the previous 3 months. Chronic conditions assessed in the survey include self-reported hypertension, cancer, strokes, heart attacks, diabetes, and pulmonary conditions. As few respondents report certain chronic conditions, a count of chronic conditions is used in the analyses. Self-rated health is categorized as poor, fair, good, and very good/excellent. Disability is captured through self-reported limitations with ADLs (Katz, Ford, Moskowitz, Jackson, & Jaffe, 1963) . Respondents are asked in each wave whether they have trouble dressing, bathing, eating, getting out of bed, and using the toilet. Respondents who report any ADL disability in 2003 or 2012 were considered to have disability onset, as the analytic sample is free of ADL disability at baseline (2001) . ADL categorizations are based on those used by previous MHAS researchers (Díaz-Venegas, 2013) .
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Research on Aging 38 (3) Income from various sources is assessed at the individual level to obtain estimates of total individual income. Income is separated into tertiles with the highest income tertile used as the reference group in regressions. Missing income data were imputed by the MHAS (Wong & Espinoza, 2004) . Wealth is assessed at the household level and is measured as the sum of the reported value of businesses, real estate, money in accounts and stocks, transportation, and any other assets and then separated into tertiles with the highest tertile used as the reference group. Additionally, we include health insurance which is operationalized as whether the respondent had health insurance from any source at baseline. However, estimates for the impact of health insurance on disability onset may be biased as health insurance is not determined exogenously. Respondents may obtain health insurance because of health problems creating a biased estimate of the effect of health insurance. Mexico also passed a voluntary health insurance program, Seguro Popular, in 2003 which resulted in large gains in health care coverage after 2003 (Bosch, Cobacho, & Pagés, 2012) .We use health insurance status at baseline (2001) for two reasons: (1) Health insurance may take time to impact health and a respondent's health coverage in 2001 may have lasted long before the study began and impacted disability risk prior to the study and (2) Health insurance status in 2001 allows us to demonstrate that health insurance status preceded the disability onset. As participants may enroll in Seguro Popular throughout follow-up, we cannot determine whether Seguro Popular enrollment preceded the disability onset.
The sample is separated by sex and birth cohort to form four groups. Each group is analyzed separately using logistic regression. Each model is labeled with a number and a letter where the number indicates the group (1-4) and the letter indicates the covariates (a-d). Models 1-4a show the raw effect of education by including education and other variables that are not assumed to be mediators between education and disability onset (age, rural/urban, and marital status). Models 1-4b illustrate whether the education-disability onset association is mediated through the health pathway by adding the covariates in this pathway (smoking behaviors, binge drinking, chronic condition count, and self-rated health) to Models 1-4a. Models 1-4c demonstrate whether the education-disability onset association is mediated through the economic pathway by adding income and wealth to Models 1-4a. Models 1-4d add variables from the health and economic pathways to Model 1-4a because income and wealth may correlate with health. Health insurance is included in Models 1-4d with health covariates to account for some of the healthrelated self-selection into health insurance.
Formal tests of mediation by the health and economic factors are performed using the Karlson, Holm and Breen (KHB) method which decomposes the total effect of an independent variable (education) on a dependent variable (disability onset) into direct (unexplained by mediators) and indirect (through mediators) components and allows the user to determine the percentage of the indirect effect that is explained by individual variables in multiple mediator models. The KHB method has been used recently to assess mediation (Torres & Wong, 2013) and has been explained in greater detail elsewhere (Kohler, Karlson, & Holm, 2011) . All models are fit using STATA SE 13 and include a variable indicating whether disability onset or censoring occurred in 2003 or 2012 to account for differential length of follow-up, as disability onset could occur in 2003 or 2012, and some respondents are reinterviewed in 2003 but not 2012 due to loss to follow-up and mortality.
Results

Descriptive Results
Descriptive results are shown in Table 1 . Of the 9,560 respondents in the analytic sample, 1,995 (20.9%) experienced ADL onset over follow-up. Sufficient sample size is seen in each group with 2,117 in the younger male group, 2,666 in the younger female group, 2,213 in the older male group, and 2,564 in the older female group. ADL onset was more common among females (23.8% vs. 17.3% in males) and the older cohort (26.1% vs. 15.6% in the younger cohort). Educational attainment was higher in the younger birth cohort than the older birth cohort. Additionally, educational attainment was higher among men than women in both cohorts. Figure 1 shows the unadjusted percentage reporting ADL onset over follow-up according to level of education by birth cohort/sex group. For each birth cohort/sex group, the percentage reporting ADL onset over follow-up is lower for those with higher levels of education. While educational gradients in ADL onset are seen for all groups in Figure 1 , these results are unadjusted and do not take into account mediating or confounding variables.
Regression Analyses
Regression analyses for the younger cohort are shown in Table 2 . We first focus on younger males. In Model 1a, only education and nonmediating variables (age, rural/urban, and marital status) are included. A statistically significant educational gradient in ADL onset was observed with higher odds of ADL onset among those with lower levels of educational attainment. The odds ratio comparing those with no education to those with 7þ years of education was 3.06 (p < .001). A significant odds ratio was also observed comparing those with 1-5 years to those with 7þ years of education. In Model 1b, we added health variables (chronic condition count, smoking behavior, binge drinking, and self-rated health) to determine whether the education odds ratios obtained in Model 1a decrease. Such a decrease would suggest that the health pathway may be mediating the education-ADL onset association. Having more chronic conditions as well as reporting poor selfrated health were associated with higher odds of disability onset. The inclusion of the health pathway reduced all education odds ratios suggesting that the education-disability onset association may be mediated by the health pathway. In Model 1c, we swap the health variables for income and wealth to determine whether income and wealth mediate the education-ADL onset association. Although neither income nor wealth were significantly associated with ADL onset on their own, their combined effects reduced education odds ratios suggesting that income and wealth may partially mediate the education-ADL onset association. After including all covariates in Model 1d, the education odds ratios were lower than the model with only the health or economic pathway, suggesting that both pathways may mediate the education-disability onset association. Health insurance was not a significant 
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Research on Aging 38(3) predictor of disability onset. In further analyses (results not shown), we found that hypertension and diabetes were driving the association between chronic condition count and disability onset. Results for younger females are similar to those observed among younger males. A significant educational gradient in ADL onset was observed in Model 2a with an odds ratio of 2.40 (p < .001) comparing those with no education to those with 7þ years of education. Additionally, those with 1-5 or 6 years of education had significantly higher odds of ADL onset over follow-up. The introduction of the health pathway in Model 2b or the economic pathway in Model 2c reduced the education odds ratios, and the inclusion of both pathways in Model 2d reduced the education odds ratios more substantially, suggesting that both pathways may mediate the education-disability onset association. Reporting more chronic conditions, poor self-rated health, and lower income were associated with disability onset among younger females. Health insurance was not a significant predictor of disability onset. In further analyses (results not shown), we found that hypertension was driving the association between chronic condition count and disability onset.
Regression analyses for the older cohort are shown in Table 3 . For older males, a significant educational gradient in disability onset was observed in Model 3a, with higher odds of ADL onset among the lower educated. The odds ratios comparing those with no education to those with 7þ years of education was 1.47 (p < .05). Those with 1-5 years of education also had significantly higher odds of ADL onset compared to those with 7þ years of education. The inclusion of health variables in Model 3b or the inclusion of income and wealth in Model 3c both reduce the education odds ratios to below levels of statistical significance, suggesting that both pathways mediate the education-disability onset association. While being in the middle-income tertile compared to the high-income tertile was associated with disability onset in Model 3c, statistical significance was not reached in the full model (Model 3d). In the full model, having more chronic conditions and lower self-rated health were associated with higher odds of disability onset. Health insurance was not a significant predictor of disability onset. In further analyses (results not shown), we found that diabetes was driving the association between chronic condition count and disability onset.
For the older female group, a significant educational gradient was observed in Model 4a. Respondents with 0 years, 1-5 years, or 6 years had significantly higher odds of ADL onset compared to those with 7þ years of education. The odds ratio for having no education was 2.10 (p < .001). Similar to the other groups, the inclusion of the health pathway in Model 4b or the economic pathway in Model 4c reduced the education odds ratios, 
Model 3a
Model 3b Model 3c
Model 3d
Model 4a
Model 4b
Model 4c
Model 4d while the combined effect of the pathways in the full model (Model 4d) resulted in a more substantial reduction in the education odds ratios than the reduction observed when including each pathway independently. In the full model, having more chronic conditions, having poor self-rated health, and having lower income were associated with higher odds of disability onset. Health insurance was not a significant predictor of disability onset. In further analyses (results not shown), we found that diabetes was driving the association between chronic condition count and disability onset. Sensitivity analyses were performed by testing models predicting disability onset in 2003 versus 2012, but results were similar to those predicting disability onset at either time point while including a covariate indicating in which wave disability onset occurred. For this reason, we presented the results of the latter. Also, ADLs may be a relatively high disability threshold. Thus, we performed sensitivity analyses using Nagi items (trouble stooping, extending one's arms, pushing, lifting or carrying large objects, and picking up a coin; Nagi, 1976) to determine whether the education-functional limitation onset relationship holds. We found similar results (not shown) with the lower disability threshold.
Mediation Analyses
Mediation analyses are done separately by birth cohort/sex group. For each group, a logistic regression model predicting ADL onset using years of education and all proposed mediators (health behaviors, chronic conditions, self-rated health, income, wealth, and health insurance) was used. We use years of education instead of education categories to facilitate interpretations of the decomposition results. Only the mediators that reduce the education-ADL onset association are treated as mediators in final models (shown in Table 4 ). The upper panel shows that for younger males, the total effect of education is À0.083, suggesting a decrease in odds of disability onset with increasing years of education. However, this total effect can be broken into a direct/unexplained (À0.056) and an indirect (À0.027) effect that sum to the total effect. The ''direct'' effect is the portion of the association between an independent and a dependent variable that is not explained by mediating variables. In other words, the portion of this association remains in fully adjusted models. The ''indirect'' effect is the portion of this association that is explained by mediating variables. For younger males, the percentage of the total effect that is indirect conveys that only 32.7% of the education-ADL onset association is operating through either health or economic pathways.
To determine which pathway is playing a greater role in mediating the
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Research on Aging 38 (3) education-ADL onset association, we decompose the indirect effect to assess the contribution of each individual pathway. The lower panel shows that for younger males, of the indirect effect, 45.4% is explained by the economic pathway while 54.6% is explained by the health pathway. For all groups but older males, the majority of the education-disability onset association is direct (unexplained). For older males, approximately half of the education-disability onset is indirect. For all groups, over half of the indirect effect (between 55% and 64%) operated through the health pathway.
Discussion
The results of this analysis are consistent with results obtained in developed countries showing educational gradients in disability onset (Grundy & Glaser, 
Decomposition of total effect of years of education on ADL onset (health and economic pathways) Total Effect À.083 *** À.098 *** À.051 ** À.077 *** Direct Effect À.056 ** 67.3 À.065 *** 67.0 À.025 49.1 À.048 ** 63.0 Indirect Effect À.027 *** 32.7 À.032 *** 33.0 À.026 *** 50.9 À.028 *** 37. 2000; Herd et al., 2007; Zimmer & House, 2003) . In reference to our first aim, we find little difference in the education-ADL onset association across four groups defined by birth cohort and sex. Respondents with lower education had higher odds of ADL onset in all groups. The only unique case was that of older males where educational gradients lost statistical significance with the inclusion of proposed mediators. Ubiquitous gradients suggest that more work is needed to reduce educational disparities in Mexico. For our second aim, we find important indirect effects of education on disability onset (a significant portion of the education-disability onset association operated through health and economic pathways) in all groups. Across sex and birth cohort, more than half of the indirect effect of education was operating through the health pathway. Still, there was a significant portion of the education-disability onset association that was left unexplained across groups. The only group in which the education-disability onset association was not significant in fully adjusted models was for older males. Lower education may impact disability onset through chronic conditions. Income and wealth may also operate as mediators because those with higher education may have higher levels of income and wealth which may provide them with better health care, treatment options, and rehabilitation. An additional concern is the large portion of the education-ADL onset association that was left unexplained. This might be caused by omitted variables that would operate as additional mediators. For example, treatment compliance may be an unobserved mediator. Respondents with low education may have health insurance and resources similar to a respondent with high education, but respondent with higher education may be able to utilize these resources more effectively to reap greater returns (Leigh, 1983) . This can be evidenced through better compliance with treatments (Goldman & Smith, 2002) and management of chronic conditions among those with higher levels of education (Goldman & Lakdawalla, 2001) . Indeed, these results agree with the arguments made in fundamental cause theory (Link & Phelan, 1995) and the idea that education supports cognitive resources that may benefit individuals in terms of health (Lleras-Muney, 2005) .
There are limitations worth mentioning. First, as suggested earlier, there may be omitted mediators that may inflate the unexplained effect of education. Although concerns for omitted variables are always present in secondary data and we included a wide variety of covariates, future researchers are urged to study other possible mediators. Second, although we include a variable for the number of waves the respondent contributed to the study to account for attrition and timing of disability onset, future studies may be strengthened by collecting estimates of when disability onset occurred
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Research on Aging 38 (3) between waves to capture disability onset more precisely and allow for the use of time-to-event analyses. Finally, disability is a function of both biological deterioration and one's environment. That is, inability to climb stairs may be disabling for those who cannot avoid stairs, and this may be influenced by economic factors. Notwithstanding these limitations, this analysis comes with several strengths. First, we were able to analyze a nationally representative sample of older Mexican adults with a large enough sample size to examine differences by birth cohort and sex. Second, the study has 11 years of follow-up providing a great opportunity to detect ADL onset. Third, the MHAS has had remarkably low attrition with a response rate of 88% from 2003 to 2012 (Estudio Nacional de Salud y Envejecimiento en México, 2013) . Finally, the MHAS has a large variety of detailed information on respondents which allows us to examine disability using many variables and a multidimensional approach by analyzing health and economic pathways.
Conclusion
Lower educational attainment is associated with higher odds of disability onset in old age regardless of birth cohort and sex among older Mexicans. While significant indirect effects were observed, most birth/cohort sex groups exhibited substantial unexplained effects of education on disability onset. The majority of the indirect effect of education on disability onset was through health mechanisms rather than economic mechanisms in all birth cohort/sex groups. While great strides have already been made in Mexico which may reduce socioeconomic health disparities including the Progresa/Oportunidades and Seguro Popular programs, public policy should continue to focus on improving educational opportunities, reducing resource inequality, and facilitating effective use of health care, particularly among groups with low education. Future research on educational gradients in disability onset in Mexico should aim to delineate other pathways from education to disability onset and explain more in depth the unexplained effect of education.
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